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1. Introduction
  Ficus religiosa (F. religiosa)L. (Moraceae), popularly called 
peepal a sacred (bodhi) tree has got mythological, religious 
and medicinal importance in Indian culture. It can be used 
for the treatment of asthma, cough and other respiratory 
disorders[1-3]. Ficus Linn being the largest genus of the family 
Moraceae comprises about 755 fig tree species worldwide[4]. 
F. religiosa is a Bo tree, which sheltered the Buddha as he 
divined the “Truths.” And that is why it is religiosa[5]. 
  F. religiosa (L.) is a large perennial tree, glabrous when 
young, found throughout the plains of India upto 170 m 
altitude in the Himalayas. It is largely planted as an avenue 
and roadside tree especially near temples[6]. 
  The potential therapeutic benefits of leaf juice and fruits 
of F. religiosa have been documented in folk medicine[3]. 
The leaf juice has been used for the treatment of asthma, 
cough, sexual disorders, diarrhoea, haematuria, ear-ache 
and toothache, migraine, eye troubles, gastric problems and 
scabies; leaf decoction as an analgesic for toothache; stem 
bark in gonorrhea, bleeding, paralysis, diabetes, diarrhoea, 
bone fracture, as antiseptic, astringent and antidote[3]. The 
leaves have been reported to have the hypoglycemic, anti-
convulsant, wound healing, anti-ulcer, anti-oxidant and 
immunomodulatory activity[7-12]. Various constituents from 
leaves have been reported including carbohydrate, protein, 
lipid, lupeol campestrol, stigmasterol, and tannic acid[13].
  No substantial scientific evidence is available to support 
ethanomedicinal use of leaves from F. religiosa[14,15]. 
Therefore, the present study is designed to investigate 
the effect of leaves using in vivo histamine induced 
bronchospasm in guinea pigs and measuring its anti-
allergic activity by mast cell stabilizing model of rats.
2. Materials and methods
2.1. Drugs and chemicals
  Histamine hydrochloride, acetlycholine chloride and 
compound 48/80, were procured from S.D. Fine Chem. 
Ltd., Mumbai, Central Drug House, New Delhi and M.P. 
Biomedicals, France, respectively. Distilled water was used 
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for the preparation of extracts. HPLC grade of methanol and 
all other chemicals of analytical grade were from Rankem 
Chemicals (Pvt.) Ltd. India.
2.2. Preparation of the extract
  Leaves of F. religiosa were collected from Ahmedabad, 
Gujarat, India in October 2010 and the sample was identified 
and authenticated by Dr. Punjani BL, Ethnobotanist, P.G. 
Centre in Botany, Smt. S.M. Panchal Science College, Talod, 
Gujarat, India. Voucher specimen (IPS/PCOG/MPH10-11/510) 
has been preserved at our university for future reference. 
The aqueous extract of the leaves was prepared from 2 kg of 
leaves. It yielded 10.74% (w/w) of dry extract. The extract 
was dried under rotary vacuum evaporator to obtain solvent 
free extract. The extract was subjected to qualitative 
phytochemical tests[16].
2.3. Animals
  The experimental protocol (IPS/PCOG/MPH10-11/2015) 
was approved by the Institutional Animal Ethical 
Committee. Age matched adult guinea pigs (350-500 g) were 
acclimatized in animal house with normal cycles of day and 
night, under standard conditions at (25依2)℃  and 55%-65% 
relative humidity.
2.4. In vivo studies of broncho-protective activity in guinea 
pigs against various mediators
  Guinea pigs of either sex were selected and randomly 
divided into six groups. Drugs were administered 
intraperitonially (ip.) by dissolving the water extract 
in normal saline. The single dose treatment was given 
45 minutes before challenged with 2% w/v histamine 
hydrochloride and 4%w/v acetylcholine chloride aerosol. The 
onset time of respiratory distress (pre-convulsion dyspnea) 
was noted[17]. The onset time of pre-convulsion dyspnea 
during challenge with these agents was alsorecorded. Guinea 
pigs with onset time of preconvulsion dyspnea longer than 120 
s were considered insensitive and discarded. Group 栺 served 
as vehicle control, and treated by normal saline; Group 栻 by 
AEFRL at 150 mg/kg; Group 栿 by AEFRL at 300 mg/kg; and 
Group Ⅳby aminophylline  at 25 mg/kg.
2.5. Mast cell stabilizing activity on rat mesentery
  Adult male albino CF1 rats were killed with ether. Pieces 
of mesentery with connecting lobes of fat and blood vessels 
were rapidly dissected out and placed in Ringer-Locke 
solution. From each rat 10-15 pieces were obtained. The 
pieces were then placed in solutions of 48/80 in Ringer-
Locke for (30依1) min. The pieces of mesentery were removed 
to a 4% formaldehyde solution containing 0.1% toluidine 
blue for 20 to 30min. And then they were transferred through 
acetone and xylene and mounted on slides. Usually two 
pieces of mesentery was used in each concentration of the 
drug. From these pieces five microscope fields were selected 
at random under 100伊 magnification from widely separated 
areas of mesentery[18].
2.6. Acute toxicity studies
  F. religiosa is one of the oldest known human foods having 
a very high safety profile[19]. It has been reported that the 
hydroalcoholic extract of the leaves up to dose (2 000 mg/kg) 
did not produce any mortality[20].
 
2.7. Statistics
  All values were expressed as mean依SEM. The data were 
analyzed by one-way ANOVA followed by Turkey multiple 
range test. P<0.05 was considered to be statistically 
significant.
3. Results
3.1. Phytochemical constituents
  The preliminary phytochemical screening has revealed the 
presence of carbohydrates, amino acids, alkaloids, gums, 
phenolics, tannins and flavonoids in aqueous extract of F. 
religiosa leaves.
3.2. Effect of the aqueous extract on histamine and 
acetylcholine induced bronchospasm in guinea pigs
  Pre-treatment with aminophylline (25 mg/kg, ip.) has 
significantly delayed the onset of pre-convulsive dyspnea 
induced by aerosol exposure of histamine compared with 
vehicle control (P< 0.05). The administration of AEFRL at 
150 and 300 mg/kg also significantly delay the onset tine in 
dose-dependent way (P< 0.05) (Table 1).
  Similarly when the guinea pigs were exposed to the 
aerosol of acetylcholine, significant activity of AEFRL can 
be seen(P< 0.05). The increase in latency was noticed upon 
exposure to acetylcholine aerosol as compared to vehicle 
control (Table 1).
3.3 Mast cell stabilizing activity on rat mesentery
  The control group showed (86.07依0.45)% degranulation of 
mast cell, while groups treated with AEFRL (10-30 毺g/mL) 
and ketotifen (10 毺g/mL) significantly (P<0.05) protected 
degranulation of mast cells. The protection percentafe 
was 52.52%, 79.29% and 88.37% in AEFRL treated groups, 
respectively, and 76.70% in ketotifen treated group. The 
protective effect of AEFRL at 20 毺g/mL was comparable 
with that of ketotifen (Table 2).
 
4. Discussion
  Animal model of acute bronchospasm byguinea pig is 
established by exposing to histamine aerosol. And the 
anti-asthmatic potential of compounds can be tested by 
measuring the onset time for the development of pre-
convulsion dyspnea[21,22]. In present study, a single 
administration of the AEFRL significantly delayed the 
development of histamine-induced pre-convulsion dyspnea 
as compared to vehicle control animals, suggesting that the 
aqueous extracts at the doses employed in the present study 
are effective on bronchospasm induced by histamine. On 
the basis of results in this study it maybe concluded that F. 
religiosa leaves are effective on bronchospasm induced by 
histamine or  acetylcholine in guinea pigs. 
The degranulation of mast cell occurs in response to the 
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immunological stimuli in which antigen antibody reactions 
are predominant. AEFRL at 10-30 毺g/mL) significantly 
protects compound 48/80 induced degranulation of mast cell 
in a dose dependent manner. The protective effect of AEFRL 
at 20 毺g/mL is comparable with that of ketotifen. 
  In conclusion AEFRL is effective in treatment of asthma. 
Hence, it can be suggested that leaves of F. religiosa could 
be used for the treatment bronchial asthma, as it is currently 
being used in folklore system of the medicine.
Conflict of interest statement
  We declare that we have no conflict of interest.
References
[1]   Kala CP, Dhyani PP, Sajwan BS. Developing the medicinal plants 
sector in northern India: challenges and opportunities. J Ethnobiol 
&  Ethnomed 2006; 2: 32-46. 
[2]   Prasad PV, Subhaktha PK, Narayana A, Rao MM. Medico-
historical study of “asvattha” (sacred fig tree). Bull Ind Inst 
History Med (Hyderabad) 2006; 36: 1-20. 
[3]   Ripu MK, Rainer WB. Ficus (fig) species in Nepal: a review of 
diversity and indigenous uses. Lyonia 2006; 11: 85-97. 
[4]   Van Noort S, Gardiner AJ, Tolley KA. New records of Ficus 
(Moraceae) species emphasize the conservation significance of 
inselbergs in Mozambique. South Afr J Botany 2007; 73: 642-649.
[5]   Chandrasekar SB, Bhanumathy M, Pawar AT, Somasundaram 
T. Phytopharmacology of Ficus religiosa. Phcog Rev 2010; 4: 
195-199.
[6]   Anonymous. Ayurvedic pharmacopoeia of India. New Delhi: 
Department of Ayush, Ministry of Health and Family Welfare; 
2001, p. 17-20.  
[7]   Brahmachari HD, Augusti KT. Orally effective hypoglycemic 
agents. J Pharm &Pharmacol 1962; 14:  254- 257.
[8]   Damanpreet S, Rajesh KG. Anticonvulsant effect of Ficus 
religiosa: Role of serotonergic pathways. J Ethnopharmacol 2009; 
123: 330-334.
[9]   Naira N, Rohini RM, Syed MB, Amit KD. Wound healing activity 
of the hydro alcoholic extract of Ficus religiosa leaves in rats. 
Internet J Altern Med 2009; 6: 2-7.
[10] Bipul D, Maiti RN, Joshi VK, Goel RK. Effect of some Sitavirya 
drugs on gastric secretion and ulceration, Ind J Experimental Biol 
1997; 35: 1084-1089.
[11] Hyo WJ, Hye YS, Chau V, Young HK, Young KP. Methanol 
extract of Ficus leaf inhibits the production of nitric oxide and 
proinflammatory cytokines in LPS stimulated microglia via the 
MAPK pathway. Phytother Res 2008; 22: 1064-1069.
[12] Mallurvar VR, Pathak AK. Studies on immunomodulatory 
activity of Ficus religiosa. Indian J Pharm Educ Res 2008; 42(4): 
343-347. 
[13] Swami KD, Bisht NPS. Phytoconstituents of Ficus religiosa and 
Ficus infectoria and their biological activity, J Indian Chemical 
Society 1996; 73(11): 631-637. 
[14] Ananda RJ, Kunjani J. Indigenous knowledge and uses of 
medicinal plants by local communities of the kali Gandaki 
Watershed Area, Nepal. J Ethnopharmacol 2000; 73:175-183. 
[15] Singh AK, Raghubanshi AS, Singh JS. Medical ethnobotany of the 
tribals of sonaghati of sonbhadra district, Uttar Pradesh, India. J 
Ethnopharmacol 2002; 81: 31-41.
[16] Harborne JB. Phytochemical methods. 3rd edition. London: 
Chapmanand Hall Publishers; 1998.
[17] Sheth UK, Dadkar NK, Kamat NG. Selected topics in experimental 
pharmacology. India: Kothari Book Depot Bombay; 1972. 
[18] Norton S. Quantitative determination of mast cell fragmentation by 
compound 48/80. Brit J Pharmacol 1954; 9: 494-497.
[19] Lansky EP, Paavilainen HM, Pawlus AD, Newman RA. Ficus 
spp. (fig): ethnobotany and potential as anticancer and anti-
inflammatory agents. J Ethnopharmacol 2008; 119: 195-213.
[20] Saha S, Goswami G. Study of anti-ulcer activity of Ficus religiosa 
L. on experimentally induced gastric ulcers in rats. Asian Pac J 
Trop Med  2010; 791-793. 
[21] Mitra SK, Gopumadhavan S, Venkataraganna MV, Anturlikar SD. 
Antiasthmatic and antianaphylactic effect of E-721B, a herbal 
formulation. Ind J Pharmacol 1999; 31: 133-137.
[22] Shah GB, Parmar NS. Antiasthmatic property of polyherbal 
preparation E-721B. Phytother Res 2003; 17: 1092-1097.
Table 1
The effect of AEFRL on histamine and acetylcholine induced bronchospasm in guinea pigs (mean 依 SEM). 
Treatment group Dose(mg/kg)
Pre-convulsion time(s)
Histamine Acetylcholine
Vehicle control -  68.0依3.5 85.0依3.5 
Aqueous extract 150  125.0依9.6*  235.0依9.6 *
Aqueous extract 300  167.0依5.7*  273.0依5.7 *
Aminophylline   25     84 .0依11.2*   202.0依11.2* 
*:P<0.05 vs. vehicle control.
Table 2 
The effect of AEFRL on compound 48/80 induced mast cell granulation in rats (mean 依 SEM).
Treatment group Concentration(毺g/mL) % Degranulation (Ruptured cells) 
Positive control - 10.08 依 0.05 
Negative control (Compound 48/80) - 86.07 依 0.45 
Aqueous extract 10    40.87 依 0.22 *
Aqueous extract 20    17.82 依 0.09 *
Aqueous extract 30  10 .00 依 0.07* 
Ketotifen 10    20.05依 0.13* 
*:  P<0.05 vs. negative control group.
